A novel Gram-negative bacterium, designated T , was isolated from seawater collected around Mara Island, Jeju, Republic of Korea. The organism was motile by means of a flagellum and showed optimum growth at 0-4 % NaCl, 30 6C and pH 7.1. Phylogenetic analyses based on 16S rRNA gene sequences showed that the isolate belonged to the family Erythrobacteraceae. Cell morphology was observed by light microscopy with cells grown on MA for 3 days at 30 u C. Gram-staining was performed using the bioMérieux Gram-stain kit according to the manufacturer's instructions. Cellular pigments were extracted from culture grown on MA for 6 days at 30 u C with methanol as described by Phillips et al. (2002) and measured with a spectrophotometer (UVmini-1240; Shimadzu). Cell motility was observed under an Olympus light microscope equipped with phase-contrast optics (magnification 6400). To check for the presence of flagella, one drop of cell suspension was mounted on a Formvar-coated grid. After standing for 2 min, the cells were negatively stained with 2 % phosphotungstic acid (pH 7.2) for 10 s and observed by transmission electron microscopy. Colony morphology and pigmentation were observed with cells grown on MA for 4 days at 30 u C. The cells of strain T were short rods (1.0-2.0 mm long and 0.5-0.7 mm wide) with rounded ends and motile by means of a polar flagellum. The cell morphology of strain T is shown in Supplementary Fig. S1 (in IJSEM Online). Colonies were yellow, circular, convex with entire margins and 0.8-1.0 mm in diameter.
The genus Altererythrobacter (family Erythrobacteriaceae, order Sphingomonadales, class Alphaproteobacteria, phylum Proteobacteria) was created by Kwon et al. (2007) to accommodate a Gram-negative, mesophilic bacterium possessing an epoxide hydrolase activity and Altererythrobacter luteolus, which had been previously assigned to the genus Erythrobacter. At the time of writing, the genus contained three recognized species, Altererythrobacter epoxidivorans (Kwon et al., 2007) , Altererythrobacter indicus (Kumar et al., 2008) and A. luteolus (Yoon et al., 2005) . Members of this genus share many phenotypic and chemotaxonomic characteristics with the genus Erythrobacter but they form a separate phylogenetic clade and do not contain bacteriochlorophyll a. In this report, we describe the isolation and classification of an Altererythrobacter-like strain recovered from seawater.
Seawater samples were collected from the sea surface near the coast of Mara Island (33u 69 N 126u 119 E) in Jeju, Republic of Korea, in April 2007. The water temperature was 15.8 u C. Strain T was isolated by direct plating of seawater samples on starch-casein agar (Küster & Williams, 1964) supplemented with 60 % (v/v) sterilized natural seawater and incubation at 30 u C for 2 weeks. A pure culture was stored at 280 u C in a glycerol solution including 20 % (v/v) distilled water and 60 % (v/v) natural seawater. For fatty acid analysis and DNA-DNA hybridization experiments, strain MSW-14 T , A. epoxidivorans KCCM 42314
T and A. luteolus KCTC 12311 T were grown on marine agar 2216 (MA; Difco).
Cell morphology was observed by light microscopy with cells grown on MA for 3 days at 30 u C. Gram-staining was performed using the bioMérieux Gram-stain kit according to the manufacturer's instructions. Cellular pigments were extracted from culture grown on MA for 6 days at 30 u C with methanol as described by Phillips et al. (2002) and measured with a spectrophotometer (UVmini-1240; Shimadzu). Cell motility was observed under an Olympus light microscope equipped with phase-contrast optics (magnification 6400). To check for the presence of flagella, one drop of cell suspension was mounted on a Formvar-coated grid. After standing for 2 min, the cells were negatively stained with 2 % phosphotungstic acid (pH 7.2) for 10 s and observed by transmission electron microscopy. Colony morphology and pigmentation were observed with cells grown on MA for 4 days at 30 u C. The cells of strain T were short rods (1.0-2.0 mm long and 0.5-0.7 mm wide) with rounded ends and motile by means of a polar flagellum. The cell morphology of strain T is shown in Supplementary Fig. S1 (in IJSEM Online). Colonies were yellow, circular, convex with entire margins and 0.8-1.0 mm in diameter.
The temperature range for growth was tested on MA at 4, 10, 20, 30, 37, 40, 42 and 45 u C. The pH range for growth was determined on trypticase soy agar (TSA; Difco) with the pH adjusted to pH 4.1-12.1, at 1.0 pH unit intervals. Media pH was checked before inoculation. The requirement for natural seawater for growth was evaluated on yeast extract-malt extract agar, TSA and nutrient agar (Difco) with and without the addition of 60 % natural seawater. Tolerance to various NaCl concentrations (0-12 %, w/v) was tested on TSA. Catalase and oxidase activities were tested using 3 % (v/v) H 2 O 2 and 1 % (w/v) N,N,N9,N9-tetramethyl-p-phenylenediamine dihydrochloride solutions, respectively. Anaerobic growth was tested by using a GasPak EZ Anaerobe Pouch System (Becton Dickinson). Degradation tests were performed on MA supplemented with 1 % (w/v) skimmed milk, 0.5 % (w/v) colloidal chitin, 0.5 % (w/v) CM-cellulose, 0.5 % (w/v) tyrosine, 1 % (v/v) Tween 80, 0.4 % (w/v) xanthine and 0.4 % (w/v) hypoxanthine. Hydrolysis of DNA and starch was tested using marine broth 2216 (MB; Difco) supplemented with DNase test agar (Difco) and starch agar (Difco), respectively. Zones of transparency around the spots of growth indicated degradation of the substrate by the growing strain. Other physiological and biochemical characterizations were performed using API 20NE and API ZYM strips (bioMérieux), according to the manufacturer's instructions with the following modifications: cells were grown on MA at 30 u C for 3 days and suspended in a 2 % (w/v) sea-salt solution (Sigma) for inoculation, API 20NE strips were incubated at 30 u C for 48 h and API ZYM strips were incubated at 37 u C for 4 h. The results of physiological and biochemical tests are presented in Table 1 and in the species description.
Genomic DNA was extracted and purified using the Wizard genomic DNA purification kit (Promega), according to the manufacturer's instructions, from cells grown on MA for 3 days at 30 u C. The 16S rRNA gene sequence was amplified by PCR using primers 27F (59-AGAGTTTGA-TCMTGGCTCAG-39) and 1492R (59-TACGGYTACC-TTGTTACGACTT-39). PCR was performed using the temperature profile described by Lee et al. (2000) . The PCR products were purified using the Wizard PCR Preps DNA purification system (Promega) and directly sequenced by using an ABI PRISM BigDye Terminator cycle sequencing kit (Applied Biosystems) and an automatic DNA sequencer (model 3730xl; Applied Biosystems), with primers 802R (59-TACCAGGGTATCTAATCC-39), 518F (59-CCAGCAGCCGCGGTAATACG-39) and 1492R. A partial 16S rRNA gene sequence (1397 bp) of strain T was subjected to the preliminary BLAST search against the GenBank database, which showed that it was closely related to those of members of the genus Altererythrobacter. After multiple alignment of the sequences by CLUSTAL_X software (Thompson et al., 1997) , phylogenetic analyses were performed using several programs contained in the PHYLIP software (Felsenstein, 1993) on 1331 unambiguously aligned nucleotides. A phylogenetic tree was constructed using the neighbourjoining method (Saitou & Nei, 1987) and evolutionary distances were generated using the model of Jukes & Cantor (1969) . Bootstrap analysis (Felsenstein, 1985) , based on 1000 resamplings, was performed to estimate the reliability of the tree topology. Phylogenetic trees were also constructed with the maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods.
The phylogenetic tree (Fig. 1) For chemotaxonomic analyses, biomass was obtained from cultures grown in MB for 3 days at 30 u C in an orbital shaker. Isoprenoid quinones were extracted by the method of Minnikin et al. (1984) and identified by HPLC as described by Kroppenstedt (1985) . The DNA G+C content of strain MSW-14 T was analysed by HPLC as described by Mesbah et al. (1989) . Cellular fatty acids were analysed according to the instructions of the Sherlock Microbial Identification System (MIDI, version 6). Fatty acid methyl esters of strain MSW-14 T , A. epoxidivorans KCCM 42314
T and A. luteolus KCTC 12311 T were prepared from cells grown on MA for 3 days at 30 u C.
The predominant ubiquinone of strain MSW-14 T was UQ-10. The DNA G+C content was 63.1 mol%. The cellular fatty acid profile of strain MSW-14 T contained saturated, unsaturated and hydroxyl fatty acids, with C 18 : 1 (summed feature 7, C 18 : 1 v9c and/or C 18 : 1 v12t and/or C 18 : 1 v7c; 52.8 %) and C 16 : 0 (13.0 %) as the major fatty acids. The cellular fatty acid profiles of A. epoxidivorans KCCM 42314 T and A. luteolus KCTC 12311 T determined in this study showed significant differences from those reported by Kwon et al. (2007) and Yoon et al. (2005) , particularly in the presence/absence and relative amounts of C 17 : 1 v6c and summed features 3 and 4. This may be have been caused by the differences in culture and analytical conditions. The cellular fatty acid profiles of strain MSW-14 T and the type strains of the genus Altererythrobacter are shown in Supplementary Table S1 (available at IJSEM Online).
DNA-DNA hybridization studies were performed by the initial renaturation method (De Ley et al., 1970; Huß et al., 1983 T and A. luteolus KCTC 12311 T by some physiological properties (growth at pH 11.1 and assimila-tion of maltose) and the cellular fatty acid profiles (Supplementary Table S1 ). Other differential features between strain MSW-14 T and the type strains of the genus Altererythrobacter are given in Table 1 .
Based on the phenotypic features and DNA-DNA hybridization data, strain MSW-14 T represents a novel species of the genus Altererythrobacter, for which the name Altererythrobacter marensis sp. nov. is proposed.
Description of Altererythrobacter marensis sp. nov.
Altererythrobacter marensis (ma.ren9sis. N.L. masc. adj. marensis of Mara Island, Jeju, Republic of Korea, where the type strain was isolated).
Cells are Gram-negative, strictly aerobic, catalase-positive (weak) and oxidase-positive motile rods (1.0-2.0 mm long and 0.5-0.7 mm wide). The methanol-soluble pigment is characterized by absorption maxima at 307, 340, 381 and 451 nm. Does not contain bacteriochlorophyll a as a photosynthetic pigment. On marine agar 2216 (Difco), colonies are yellow, opaque, circular, convex with entire margins and 0.8-1.0 mm in diameter. Grows at 4-42 u C (optimum 30 u C), at pH 6.1-11.1 (optimum pH 7.1) and on TSA supplemented with 0-9 % (w/v) NaCl (optimum 0-4 % NaCl). Degrades Tween 80 but not cellulose, hypoxanthine, xanthine, DNA, starch, casein, tyrosine or chitin. With API 20NE, positive for aesculin hydrolysis and malate assimilation but negative for nitrate reduction, indole production, glucose fermentation, gelatin hydrolysis, arginine dihydrolase, urease, b-galactosidase and assimilation of glucose, arabinose, mannose, mannitol, Nacetylglucosamine, maltose, gluconate, caprate, adipate, citrate and phenylacetate. With API ZYM, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, a-chymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase but negative for lipase (C14), cystine arylamidase, trypsin, a-and b-galactosidases, b-glucuronidase, a-and b- glucosidases, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. The major ubiquinone is UQ-10. The major cellular fatty acid is C 18 : 1 (summed feature 7, C 18 : 1 v9c and/or C 18 : 1 v12t and/or C 18 : 1 v7c).
The type strain, MSW-14 T (5KCTC 22370 T 5DSM 21428 T ), was isolated from seawater collected around Mara Island, Jeju, Republic of Korea. The DNA G+C content of the type strain is 63.1 mol%. 
